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Description 

The present invention relates to novel polymers suitable for use in hair-care products. More particularly, the pres nt 
invention relates to a polymer comprising as an essential constituent units of a hydrophilic unsaturated monomer which 

5 affords hair an excellent brilliance and gloss and a smooth feeling and has an excellent washability and into which a 
polysiloxane group has been introduced. 

The polymers in accordance with the present invention can be used for providing hair with settability, softness, 
gloss, smooth feeling, smooth combing, recovery from damages, manageability and the like. 
. In hair-care products such as a shampoo, a rinse, a hair treatment product, a hair setting product or a cold per- 

io manent wave solution have heretofore been used oily components such as silicone compounds, ester compounds, 
hydrocarbon compounds or the like in an emulsified, solubilized or dissolved state, for the purpose of providing hair 
with brilliance, gloss and smoothness. The silicone type compounds among them have these years been used exten- 
sively because of their excellent properties. 

Specifical examples of application of silicone compounds include (i) hair-care products into which silicone oils such 

is as polydimethylsiloxane, polymethylphenylsiloxane or the like and their emulsion have been incorporated; (ii) aerosol 
foam type hair setting products such that an etherified silicone such as a polydimethylsiloxane-polyoxyalkylene block 
copolymer or the like has been incorporated into a hair-fixative polymer such as a cationic polymer or an amphoteric 
polymer to form, together with a propellant, the aerosol products (Japanese Patent Laid-Open Publication No. 
135319/88); (iii) shampoos and rinses into which an aminated organopolysiloxane emulsion has been incorporated 

20 (Japanese Patent Laid-Open Publication No. 307811/63); (iv) hair conditioning product and hair-setting products such 
that an aminated organopolysiloxane emulsion has been incorporated into a cationic polymer compound and an am- 
photeric polymer compound, respectively, to form the hair conditioning product and hair-setting products (Japanese 
Patent Laid-Open Publication No. 275515/88); and (v) hair-care products in which polydimethylsiloxane or polymeth- 
ylphenylsiloxane having a high molecular weight is used (Japanese Patent LaidOpen Publication No. 243019/88). 

25 However, the silicone oils or the etherified silicones when used may cause problems such as giving sticky feeling 

to hair or undergoing reverse transition of silicone from hair to hand or clothing if they are formulated in a large amount 
or if the product is used repeatedly for a long time. Emulsions of silicones may have problems in dispersion stability 
Silicones having a high molecular weight may have problems in the compatibility with hair care resins or additives, so 
that they have restrictions in formulation whereby their applicability in a variety of hair-care products is restricted. 

30 The silicone compounds having no such hydrophilic groups as a polyether group are difficult to be removed by 

usual hair washing, and thus when consumers use the products into which the less hydrophilic silicone compounds 
have been formulated for a long period repeatedly, hair tends to be hydrophobic and causes problems in hair dyeing 
or permanent waving. 

The object of the present invention is to solve the aforementioned problems and to provide a polymer for hair-care 

35 products which provides hair with an excellent gloss and brilliance and a smooth feeling without stickiness and will not 
be accumulated in the hair and cause no problems for being formulated into cosmetics. 

The invention provides use in a hair-care product of a copolymer comprising (a) a unit of a hydrophilic ethylenically 
unsaturated monomer in a quantity of 15 to 99.9% by weight; (b) a unit of an ethylenically unsaturated monomer having 
a polysiloxane group in a quantity of 0.1 to 85% by weight; and (c) a unit of a hydrophobic ethylenically unsaturated 

40 monomer in a quantity of 0 to 84.9% by weight. In a hair care product comprising said copolymer, the copolymer is 
dissolved in water and/or alcohol in a concentration of 0.5 to 10 % by weight. 

In the present invention, an ethylenically unsaturated monomer having a polysiloxane group (b) is copolymerized 
with a hydrophilic ethylenically unsaturated monomer (a) and, if necessary, with a hydrophobic ethylenically unsaturated 
monomer (c), so that the defects in conventional silicone compounds such as generation of the sticky feeling of hair 

45 or the reverse transition of silicone encountered when the silicone compounds are formulated in a large quantity or on 
the use for a long period repeatedly can be solved thanks primarily to the use of the compound (b), and the silicone 
can be easily removed by washing hair thanks primarily to the component (a). Further, a hydrophilic ethylenically 
unsaturated monomer component (a) and a hydrophobic ethylenically unsaturated monomer component (c) are ap- 
propriately chosen in terms of their types and relative proportions, so that the polymer can now be incorporated into 

so hair care products without restriction. 

DESCRIPTION OF THE PREFERRED EMBODIMENT OF THE INVENTION 
[I] Polymer 

ss 

Unsaturated Monomer 

The polymer suitable for use in the present invention is obtained by copolymerizing two essential monomers, 
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namely (a) a hydrophilic unsaturated monomer and (b) an unsaturated monomer having a polysiloxan group, and an 
optional monomer, namely (c) hydrophobic unsaturated monomer. Each of these monomers of the categories (a), (b) 
and (c) can be used in admixture within respective categori s. 

5 Hydrophilic unsaturated monomers (a): 

Preferably, the hydrophilic unsaturated monomers as the component (a) are hydrophilic unsaturated monomers 
of a cationic, anionic, nonionic or amphoteric nature and polymerizable through radical polymerization mechanism. It 
is preferable that they have a solubility in water in a range of 10 g/100 g of water or more (25°C). 
10 Examples of the cationic unsaturated monomers include 

(i) monomers derived from acrylic acid or methacrylic acid, which is referred to hereinafter collectively as (meth) 
acrylic acid, and a quaternarized epihalohydrin product of a trialkylamine having 1 to 4 carbon atoms in the alkyl 
such as (meth)acryloyloxyhydroxypropyltrimethylammonium chloride and (meth)acryloyloxyhydroxypropyftri- 

is ethylammonium bromide; 

(ii) amine derivatives of (meth)acrylic acid or amine derivatives of (meth)acrylamide derived from (meth)acrylic 
acid or (meth)acrylamide and a dialkylalkanolamine having to C 4 alkyl groups such as dimethylaminoethyl 
(meth)acrylate, diethylaminoethyl (meth)acrylate, dimethylaminopropyl (meth)acrylate, or dimethylaminopropyl 
(meth)acrylamide; and 

20 (Mi) derivatives of the products of the group (ii) above by (1 ) neutralization with an acid such as hydrochloric acid, 

or lactic acid, (2) denaturation with a halogenated alkyl such as methyl chloride, ethyl chloride, methyl bromide, 
or ethyl iodide, (3) denaturation with a halogenated fatty acid ester such as ethyl monochloroacetate, or methyl 
monochloropropionate, and (4) denaturation with a dialkyl sulfate such as dimethyl sulfate, or diethyl sulfate. 

25 Furthermore, the cationic unsaturated monomers include amine derivatives of allyl compounds such as dialfyld- 

imethylammonium chloride and the like. 

These cationic unsaturated monomers can be copolymerized in the form as such, or as an alternative they can 
be copolymerized in the form of their precursors, which are then cationized by a so-called cationizing agent. More 
particularly, dimethylaminoethyl (meth )acry late is copolymerized, and the copolymer obtained will then be cationized 
30 by a quaternizing agent such as hydrochloric acid, ethyl monochloroacetate, dimethyl sulfate to form a desired copol- 
ymer of the cationic unsaturated monomer. 

Examples of the anionic unsaturated monomers include: 

(i) unsaturated carboxylic acid monomers such as (meth)acrylic acid, maleic acid, maleic anhydride, itaconic acid, 
35 fu marie acid, and crotonic acid; 

(ii) half esters of an unsaturated polybasic acid anhydride such as succinic anhydride, phthalic anhydride with a 
hydroxyl group-containing (meth)acrylates such as hydroxyethyl (meth)acrylate, hydroxypropyl (meth)acrylate, 

(iii) monomers having a sulfonic acid group such as styrenesulfonic acid, sulfoethyl (meth)acrylate, and 

(iv) monomers having a phosphoric acid group such as acid phosphooxyethyl (meth )acry late, 3-chloro-2-acid phos- 
40 phooxypropyl (meth)acrylate. 

These anionic unsaturated monomers can be used in the form of an acid or after partial or complete neutralization, 
or they can be copolymerized in the form of acid and then neutralized partially or completely. Examples of the bases 
used for neutralization include alkali metal hydroxides such as lithium hydroxide, potassium hydroxide, sodium hydrox- 
ys jde, aqueous ammonia, amine compounds such as mono-, di- or triethanolamine, triethylamine, morpholine, ami- 
nomethylpropanol, am inoethy (propanediol. 

Examples of the nonionic unsaturated monomers include monomers derived from (meth)acrylic acid or (meth) 
acrylamide and an alkylene oxide having 2 to 4 carbon atoms such as hydroxyethyl (meth )acry late, potyethyleneglycol 
mono(meth)acrylate, methoxy poly ethyl en eglycol mono(meth)acrylate, methoxypoly(ethylene glycol/propylene glycol) 
so mono(meth)acrylate, polyethylene glycol di(meth)acrylate, N-polyalkylenoxy(meth)acrylamide; acrylamide, N-vinylpyr- 
rolidone. 

Examples of the amphoteric monomers include zwitter ionized derivatives of the aforementioned amine derivatives | 
of (meth)acry lie acids or the amine derivatives of (meth)acrylamide such as dimethylaminoethyl (meth)acrylate, dimeth- 
ylaminopropyl(meth)acrylamide by a halogenated fatty acid salt such as potassium monochloroacetate, sodium mono- 
55 bromopropionate, aminomethylpropanol salt of monochloroacetic acid, triethanolamine salt of monochloroacetic acid; j 
and modified products with propanesultone of the aforementioned amine derivatives of (meth)acrylic acid or (meth) j 
acrylamide. ^ 

These amphoteric unsaturated monomers, like the aforementioned cationic unsaturated monomers, can b copo- 
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lymerized in the form as such or as an alternative they can also be copolymerized in the form of their pr cursors, which 
are then converted into amphoteric state. It is also possible to remove the salt produced as a by-product of amphoter- 
ization by filtration or ion-exchange, if necessary, befor copolymerization step or aft r the copotymerization-ampho- 
terization step. These technologies is described in detail in Japanese Patent Laid-Open Publication No. 92809/81. 

5 The hydrophilic unsaturated monomer is used in an amount of 1 5 to 99.9% by weight per weight of total monomers. 

If the amount is less than 15% by weight, the copolymer thus obtained has problems that it is hardly soluble in water 
and/or an ethanolic solvent or it is difficult to be removed upon hair washing. The amount of the monomer can be 
selected at will according to the uses with the upper limit of 99.9% by weight. In other words, the hydrophilic unsaturated 
monomer is preferably used in an amount of 1 5 to 59.5% by weight when the polymer is used as a hair^setting polymer 

10 and 30 to 99.5% by weight when the polymer is used as a hair-conditioning polymer Polysiloxane group containing 
unsaturated monomer (b): 

The polysiloxane group-containing unsaturated monomer as the component (b) is a monomer which has at least 
one unsaturated group having radical polymerizability and a polysiloxane group 
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wherein a = 1 to 150. 

Specifically, compounds represented by the following formula (I) are mentioned: 
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I I I 

R x Rj R l 

wherein D, R 1( R 2 , rn and n have the following meanings, respectively 



D = an unsaturated group having radical polymerizability such as a vinyl group, a vinylalkylene group, a vinylhy- 
droxyalkylene group, an acryloyloxyalkylene group, a methacryloyloxyalkylene groups, an acryloyloxyhydroxy- 
35 alkylene group and a methacryloyloxyhydroxyalkylene group; 

R., = a hydrogen atom, a phenyl group, an alky! group having 1 to 10 carbon atoms, a polyoxyalkylene group, a 
poly oxy alkylene group of which end has been substituted by an ether or ester group, a polyalkylenepolyamine 
group, a fatty acid group or a polysiloxane group, respectively; 

R 2 = a hydrogen atom, a phenyl group, an alkyl group having 1 to 10 carbon atoms, a polyoxyalkylene group, a 
40 polyoxyalkylene group of which end has been substituted by an ether or ester group, a polyalkylenepolyamine 

group, a fatty acid group or a polysiloxane group, or an unsaturated group having radical polymerizability such as 
a vinyl group, a vinylalkylene group, a vinylhydroxyalkylene group, an acryloyloxyalkylene group or a methacry- 
loyloxyalkylene group; 
m = an integer from 4 to 1 50; and 
45 n = an integer from 0 to 1 50, wherein the sum of m and n is within 150. 

In the above-described formula (l), the sum of m and n is preferably in the range of 4 to 150. If the sum is less 
than 4, the polymer obtained by the copolymerization cannot exhibit the advantages inherent in the silicone compound. 
If the sum exceeds 150, the copolymerizability with the unsaturated monomers of the components (a) and (b) is un- 
50 desirably lowered. 

Embodiments of the unsaturated monomer having a polysiloxane group include the unsaturated monomers illus- 
trated by the following formulae (II) - (IV): 
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R 3 



CH 2 =C R 5 R 5 R 5 

Si-(OSi) p -OSi 
I I I 

R 5 R 5 R 5 



COOR 4 Si-(OSi) p -OSi-R 5 



R 3 ? 5 



CH 2 =C R 5 R 5 R 5 C-CH 2 

COOR 4 Si-(OSi) p -OSi-R 5 -R 4 OOC (HI) 



R 5 R 3 R 5 



* 5 i» ?= r« 

CH 2 =CH-Si - ( OS i ) p - ( OS i ) q -OS i -CH=CH 2 ( IV ) 

R 5 R 5 R 5 R 5 

wherein R 3 - R 5 , p and q have the following meanings independently of each other between the formulae: 



R 3 = a hydrogen atom or a methyl group; 

R 4 = an alkylene group having 1 to 4 carbon atoms; 

R 5 = an alkyl group having 1 to 10 carbon atoms or a phenyl group; 

p = an integer of 1 or more; and 

q = an integer of 1 or more, wherein the sum of p and q are within 1 50. 



The unsaturated monomers illustrated by the general formula (II) can be obtained as commercially available prod- 
ucts (manufactured by Chisso Corporation) such as FM071 1 (trade name; p = 10, R 3 = a methyl group, R 4 = a propylene 
group, and R 5 = a methyl group in the aforementioned formula (II); referred to as polysiloxane FM0711 in the preparation 
example below), FM0721 (p = 60, R 3 = a methyl group, = a propylene group, and R 5 = a methyl group in the 
aforementioned formula (II); referred to as polysiloxane FM0721 in the preparation example below) and FM0725 (p = 
1 30, R 3 = a methyl group, R 4 = a propylene group, and R 5 = a methyl group in the aforementioned formula (II); referred 
to as polysiloxane FM0725 in the preparation example below). 

The monomers illustrated by the general formula (III) can be easily obtained by the reaction of a polysiloxane 
having both ends of silanol and a (meth)acryloyloxyalkylene (having 1 to 4 carbon atoms) di(alkyl (having 1 to 4 carbon 
atoms) or phenyl) halosilane. 

The unsaturated monomers illustrated by the general formula (IV) can be obtained as commercially available 
products (manufactured by Chisso Corporation) such as FP2231 (trade name; p = 30, q = 5, R5 = a methyl group and 
R 6 = a phenyl group; referred to as polysiloxane FP2231 in the preparation example below), FP2241 and FP2242. 

The polysiloxane group-containing unsaturated monomers illustrated by the general formulae (II) - (IV) can be 
copolymerized in the form as such. Alternatively, they can be copolymerized in the form of their precursor and a polysi- 
loxane group will then be added. Specifically, a polysiloxane group can be introduced by copolymerizing the monomer 
in the form of (meth)acrylic acid and then reacting with a polysiloxane having a terminal epoxy group (for example, a 
compound illustrated by the following structural formula (1), this compound being referred to as polysiloxane FM0521 
in the preparation example below). A polysiloxane group can also be introduced by polymerizing the monomer in the 
form of (meth)acryloyloxyalkylenedialkylchlorosilane and then reacting with a polysiloxane having a terminal epoxy 
group or a polysiloxane having a terminal modified with an amino group. 
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Structural formula (1): 



5 




CH 3 CH 3 CH 3 O 

io The quantity of copolymerizatton of the polysiloxane group containing unsaturated monomer (b) is in the range of 

0.1 to 85% by weight, preferably 0.5 to 70% by weight, more preferably 0.5 to 20% by weight, of the total monomer 
weight. If the amount is less than 0.1% by weight, the copolymer obtained cannot afford hair an excellent gloss and 
brilliance or a smooth feeling. If the amount of the monomer exceeds 85% by weight, it will cause problems when it is 
incorporated into cosmetics or when it is used repeatedly over a long period. 

is |f the monomer represented by the formula (I) described above is monofunctional and the sum of m and n is 80 

or more, the copolymerizability of the monomer decreases, so that it is effective to use a bif unctional monomer wherein 
R 2 is a vinyl group, an acryloyloxy group or a methacryloyloxy group in combination with the monofunctional monomer. 

Hydrophobic unsaturated monomer (c): 

20 

The hydrophobic unsaturated monomer of the component (c) is a hydrophobic unsaturated monomer having radical 
polymerizability which is used, if necessary, in order to afford the copolymer obtained a hydrophobic property and the 
strength, hardness and softness of film derived therefrom. The hydrophobic unsaturated monomer has preferably a 
solubility in water in the range of less than 10 g/100 g in water (25°C). 

25 Examples of the hydrophobic unsaturated monomers include, for example, (a) saturated and unsaturated alkyl 

(meth)acrylates having 1 to 24 carbon atoms in the alkyl such as methyl (meth)acrylate, allyl (meth)acrylate, isobutyl 
(meth)acrylate, cyclohexyl (meth)acrylate, octyl (meth)acrylate, lauryl (meth)acrylate, oleyl (meth)acrylate, behenyl 
(meth)acrylate; (b) hydrophobic (meth)acrylates and their derivatives such as butoxyethyl (meth)acrylate, benzyl (meth) 
acrylate, tetrahydrofurfuryl (meth)acrylate, ethyleneglycol di(meth)acrylate, 1 ,3-butyleneglycol di(meth)acrylate, 

30 diacetonacrylamide ; (c) aromatic unsaturated monomers such as styrene, chlorostyrene, vinyltoluene ; and (d) vinyl 
esters such as vinyl acetate. 

The amount of the hydrophobic unsaturated monomer polymerized is in the range of 0 to 84.9% by weight to the 
total monomer weight, and this monomer is not an essential component. If the amount of this monomer exceeds 84.9% 
by weight, the copolymer thus obtained may have problems that it becomes hardly soluble in water and/or an ethanolic 

35 solvent or it is difficult to be removed from hair upon hair washing. The amount of the monomer can be selected at will 
according to the uses with the upper limit of 84.9% by weight. The hydrophobic unsaturated monomer is preferably 
used in an amount of 40 to 84.5% by weight when the polymer is used as a hair-setting polymer and 0 to 69.5% by 
weight when the polymer is used as a hair-conditioning polymer. 

When a bifunctional unsaturated monomer such as ethyleneglycol di(meth)acrylate, allyl (meth)acrylate is used, 

40 it is preferably used in an amount of 2% by weight or less to the total monomer weight. 

Formation of copolymer 

The unsaturated monomers can be copolymerized by well-known radical polymerization methods such as bulk 
45 polymerization, solution polymerization, suspension polymerization, emulsion polymerization. 

Preferred polymerization method is a solution polymerization method, which is conducted by a process comprising 
dissolving monomers in a solvent, adding a polymerization initiator and stirring under heating the mixture under the 
nitrogen stream. 

the solvent is preferably water and an alcohol such as methanol, ethanol, isopropanol, ethyleneglycol and butyl- 
so cellosolve. These solvents can be used in combination. The polymerization initiator is preferably a peroxide such as 
benzoyl peroxide, lauroyl peroxide and an azo compound such as azobisisobutyronitrile or the like. 

The monomers concerned are usually used in such a way that all of them in types and amounts are added to the 
polymerization at once from the initiation of polymerization, but alternatively they can be used in such a way that some 
of them in types and/or amounts are added to polymerization separately. The solvent is preferably used in such an 
55 amount that the copolymer solution obtained has a polymer concentration of 10 to 65% by weight. The amount of the 
monomers charged may be determined in consideration of factors such as the copolymerizability or the conversion so 
that the copolymer obtained has a predetermined composition. It goes without saying that the monomers charged has 
the same composition as that of the copolymer in the case of the conversion of 100%. 
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The molecular weight of the copolymer can be decided at will by appropriately sel cting the polym rization con- 
ditions such as polymerization temperature, the kinds and amounts of polymerization initiators, addition methods, the 
amounts of solvent used, the chain transfer agents when used. In general, the copolymers obtain d hav preferably 
the molecular weight in the range of 1 ,000 to 500,000. 
5 The copolymer can be obtained as a solid by removing the solvent from a copolymer solution, or the solid thus 

obtained can be diluted with any solvents to obtain a copolymer solution, which are used for further applications. The 
copolymers thus obtained and the solutions may be used in admixture of the two or more. 

[II] Use of the polymer/hair-care products 

10 

The copolymer thus obtained is preferably used as a polymer suitable for hair-care products in an amount of 0.1 
to 1 0% by weight in well-known compositions such as shampoos, rinses, hair treatment products, hair setting products, 
cold permanent wave lotions. The hair-care products into which the copolymer is incorporated may be of any forms 
such as liquid, cream, emulsion, gel. It may also be used in combination with well-known conventional naturally occur- 
15 ring polymers, modified products of naturally occurring polymers or synthetic polymers. 

Hair-care products in which the copolymer in accordance with the present invention is used include hair setting 
compositions for setting hair in desired hair style such as aerosol hair sprays, pump hair sprays, foaming type hair 
sprays, hair mists, hair setting lotions, hair styling gels, hair liquids, hair creams, hair oils, and those for providing hair 
with softness, gloss, smooth combing, recovery from damage, manageability such as shampoos, rinses, hair treatment 
20 lotions, cold permanent wave lotions. 

More particularly, typical examples of hair-care products in which the copolymers in accordance with the present 
invention are incorporated are as follows. 

(1) Hair-care products for hair setting: 

25 

Hair-care products for hair setting include those in which water and/or an alcohol e.g. ethanol or isoporpanol is 
used as a solvent known in the art such as aerosol hair spray, pump hair spray, foaming type hair spray, hair mist, hair- 
setting lotion, hair-styling gel, hair liquid, hair cream, hair oil. 

The copolymers in accordance with the present invention are used in these hair-care poroducts as a partial or total 
30 substitute for or in combination with anionic, nonionic, cationic and amphoteric polymers and polysiloxane polymers 
conventionally used in these hair-care products. 

The copolymers in accordance with the present invention can also be used in hair-care products in combination 
with oils or fats, humectants, solubilizing agents, emulsifiers, thickeners, germicides, perfumes conventionally used in 
hair-care products. 

35 For these uses, it is preferable that the copolymer comprises a unit of the hydrophilic monomer (a) in 1 5 to 59.5% 

by weight, a unit of the monomer comprising a polysiloxane group (b) in 0.5 to 45% by weight, and a unit of the hydro- 
phobic monomer (c) in 40 to 84.5% by weight. 

When the ionic natures of the hydrophilic monomer (a) are nonionic, anionic, amphoteric in that the monomer has 
cationic and anionic natures in its molecule, or amphoteric in that a cationic monomer and an anionic monomer are in 
40 admixture, it is preferable that a unit of the copolymer comprises the hydrophilic monomer (a) in 20 to 59.5% by weight, 
a unit of the monomer comprising a polysiloxane group (b) in 0.5 to 40% by weight, and a unit of the hydrophobic 
monomer (c) in 40 to 79.5% by weight. 

When the hydrophilic monomer (a) is cationic, it is preferable that the copolymer comprises a unit of the hydrophilic 
monomer (a) in 15 to 54.5% by weight, a unit of the monomer comprising a poly siloxane group (b) in 0.5 to 45% by 
45 weight, and a unit of the hydrophobic monomer (c) in 40 to 84.5% by weight. 

When the hydrophilic monomer (a) is amphoteric in that a cationic monomer and an anionic monomer are in ad- 
mixture, the ratio by weight of cationic monomer units/anionic monomer units is preferably 1/9 to 9/1. 

(2) Hair-care products for hair conditioning 

so 

Hiar-care products for hair conditioning include those in which water and/or an alcohol, e.g. ethanol or isopropanol 
is used as a solvent such as shampoos, hair rinses, cold permanent wave lotions and those in which water and/or an 
alcohol e.g. ethanol or isopropanol, or an alcohol and/or a hydrocarbon of a boiling point of 50 to 300°C such as hair 
treatment products. 

55 When the hair-care products are shampoos in which the copolymers in accordance with the present invention are 

used, it is a conventional practice to use in the shampoos anionic, amphoteric or nonionic surfactants, and it is also 
possible to use in the shampoos foam improves, thickeners, hydrotropes, emulsifiers, conditioning aids, germicides, 
perfumes. 
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When the hair-car products are hair-rins s in which the copolymers in accordance with the pres nt invention ar 
used, it is a conventional practice to use in the rinses cationic surfactants, and it is also possible to use in the rinses 
oils and facts, cationic surfactants, amphoteric surfactants, humectants, solubilizing agents, mulsifiers, thickeners, 
germicides, hair tonics, perfumes. 
5 When the hair-care products are cold permanent wave lotions, it is a conventional practice to use in the lotions 

bromates, perborates, oxidation-reduction compositions e.g. thioglycolates or cysteine and the like. It is also possible 
to use in the lotion surfactants, thickeners, stabilizing agents, emulsrfiers, conditioning aids, humectants, germicides, 
perfumes. 

When the hair-care products are hair treatment products, the copolymers in accordance with the present invention 
10 are used in these hair treatment products as a partial or total substitute for or in combination with cationic surfactants 
and/or cationic polymers e.g. cationic polypeptides, cationic celluloses, cationic polysiloxanes. It is also possible to 
use in the hair treatment products oils and facts, amphoteric polymers, humectants, solubilizing agents, emulsifiers, 
thickeners, germicides, hair tonics, perfumes. 

The copolymers in accordance with the invention when they are used in the hair treatment products are preferably 
is such that the hydrophilic monomer (a) is cationic, amphoteric in that it has cationic and anionic natures in its molecule, 
or amphoteric in that a cationic monomer and an anionic monomer are in admixture. The hydrophilic monomers (a) 
may be used singly or in combination, but the ratio by weight of the units of a cationic hydrophilic monomer/the units 
of an anionic or amphoteric hydrophilic monomer which has anionic and cationic natures in its molecule is 1/9 to 9/1 . 
The copolymers in accordance with the present invention preferably comprises a unit of the hydrophilic monomer 
20 (a) in 30 to 99.5% by weight, a unit of the monomer comprising a polysiioxane group (b) in 0.5 to 70% by weight, and 
a unit of the hydrophobic monomer in 0 to 69.5% by weight. Specific embodiments are disclosed in the appended claims. 

[Ill] Examples 

25 The present invention is explained more specifically with reference to the following preparation examples and 

formulation examples without limit thereto. The parts and percentages in the preparation examples are represented 
by weight. The parts and percentages in the formulation examples are represented by weight on the basis of effective 
components. 

30 Preparation Example 1 

In a five-neck flask equipped with a reflux condenser, a dropping funnel, a thermometer, a glass tube for nitrogen 
substitution and a stirrer are charged 70 parts of dimethylaminoethyl methacrylate, 25 parts of N-vinylpyrrolidone, 5 
parts of polysiioxane FM0721 and 1 50 parts of anhydrous ethanol. A 0.6 part amount of azobisisobutyronitrile is added 
35 to the mixture, and the polymerization is carried out for 8 hours by heating under reflux at 80°C under a nitrogen stream. 

Next, a 50% solution in anhydrous alcohol of propanesultone which is equimolar to the dimethylaminoethyl meth- 
acrylate is added dropwise from a dropping funnel into the five-neck flask and heated under reflux at 80°C for further 
6 hours under a nitrogen stream in order to conduct amphoterization reaction. The polymer thus obtained is referred 
to as "P-1". In an actual practice, the polymer thus obtained had an average molecular weight of 170,000. 

40 

Preparation Example 2 

In a five-neck flask similar to that in Preparation Example 1 are charged 30 parts of dimethylaminoethyl methacr- 
ylate, 70 parts of polysiioxane FM071 1 and 200 parts of anhydrous ethanol. One part of azobisisobutyronitrile is added 
45 to the mixture, and the polymerization is carried out for 6 hours by heating under reflux at 80°C under a nitrogen stream. 

Next, a 50% solution in anhydrous ethanol of propanesultone which is equimolar to the dimethylaminoethyl meth- 
acrylate is added dropwise from a dropping funnel into the five-neck flask and heated under reflux at 80°C under a 
nitrogen stream in order to conduct cationization reaction for further 6 hours. The polymer thus obtained is referred to 
as "P-2°. In an actual practice, the polymer obtained had an average molecular weight of 25,000. 

so 

Preparation Example 3 

In a five-neck flask similar to that in Preparation Example 1 are charged 85 parts of dimethylaminoethyl methacr- 
ylate, 11 parts of lauryl methacrylate, 3 parts of polysiioxane FM0725, 1 part of polysiioxane FP-2231 and 67 parts of 
ss anhydrous ethanol, and the mixture is heated under reflux at 80°C under a nitrogen stream. A solution of 0.6 part of 
azobisisobutyronitrile in 33 parts of ethanol is added to a five-neck flask by dropping from a dropping funnel over a 
period of 3 hours. Next, 0.3 part of azobisisobutyronitrile was added to the mixtur , and the polym rization is carried 
out for further 6 hours by heating under reflux at 80°C under a nitrogen stream. 
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Next, a 40% solution in anhydrous ethanol of an aminomethylpropanol neutralization product of monochloracetic 
acid which is equimolar to the dimethylaminoethyl methacrylate is added dropwise from a dropping funnel into th five- 
n ck flask and heated under reflux at 80°C for further 6 hours under a nitrog n stream in order to conduct amphot r- 
ization reaction. 

s Then, ethanol is removed by heating while pure water is added by from a dropping funnel to the five-neck flask so 

as to give an aqueous solution of the polymer. The polymer thus obtained is referred to as "P-3 B . In an actual practice 
the polymer obtained had an average molecular weight of 300,000. 

Preparation Example 4 

10 

In a five-neck flask similar to that in Preparation Example 1 are charged 40 parts of dimethylaminoethyl methacr- 
ylate, 35 parts of t-butyl methacrylate, 24 parts of tridecyl methacrylate, 1 part of polysiloxane FM0721 and 150 parts 
of anhydrous ethanol. 0.6 part of azobisisobutyronitrile is added, and the polymerization is carried out for 8 hours by 
heating under reflux at 80°C under a nitrogen stream. 
is Next, a 40% solution in anhydrous ethanol of a potassium hydroxide neutralization product of monochloracetic 

acid which is equimolar to the dimethylaminoethyl methacrylate is added dropwise from a dropping funnel into the five- 
neck flask and heated under reflux at 80°C for further 12 hours under a nitrogen stream in order to conduct ampho- 
terization reaction. 

Suspended materials (potassium chloride) are removed by pressurized filtration from the viscous suspension thus 
20 obtained. 

The filtrate is passed through a column in which a cation exchange resin ("DIAION PK-220", of which system has 
been substituted by anhydrous ethanol after regeneration) has been packed and is passed through a column in which 
an anion exchange resin ("DIAION PA-416", of which system has been substituted by anhydrous ethanol after regen- 
eration) has been packed. The polymer thus obtained is referred to as °P-4 fl . In an actual practice, the polymer obtained 
25 had an average molecular weight of 60,000. 

Preparation Example 5 

In a five-neck flask similar to that in Preparation Example 1 are charged 70 parts of N-vinylpyrrolidone, 30 parts 
30 of polysiloxane FM0721 and 100 parts of anhydrous ethanol, and 0.6 part of azobisisobutyronitrile is added to the 
mixture. The polymerization is carried out for 8 hours by heating under reflux at 80°C under a nitrogen stream. 

The polymer thus obtained is referred to as "P-5". In an actual practice, the polymer obtained had an average 
molecular weight of 150,000. 

35 Preparation Example 6 

In a five-neck flask similar to that in Preparation Example 1 are charged 15 parts of acrylic acid, 5 parts of meth- 
acrylic acid, 10 parts of methyl acrylate, 40 parts of butyl methacrylate, 25 parts of lauryl methacrylate, 5 parts of 
polysiloxane FM0721 and 1 50 parts of anhydrous ethanol. 0.6 part of benzoyl peroxide is added, and the polymerization 
40 is carried out for 6 hours by heating under reflux at 80°C under a nitrogen stream. 

Next, a 50% solution in anhydrous ethanol of triethanolamine which corresponds to 85% molar amount of the acid 
is added dropwise under cooling from a dropping funnel into the five-neck flask. The polymer thus obtained is referred 
to as "P-4". In an actual practice, the polymer obtained had an average molecular weight of 120,000. 

45 Preparation Example 7 

In a five-neck flask similar to that in Preparation Example 1 are charged 45 parts of methacrylic acid, 10 parts of 
methyl methacrylate, 30 parts of iso-butyl methacrylate, 1 5 parts of palmityl methacrylate and 1 50 parts of toluene. 0.6 
part of benzoyl peroxide is added, and the polymerization is carried out for 6 hours by 35 heating under reflux at 80°C 
so under a nitrogen stream. 

Next, 1 part of benzyltrimethylammonium chloride is added, and 5 parts of polys iloxane FM-0521 is added dropwise 
from a dropping funnel into the five-neck flask in order to conduct addition reaction by heating under reflux at 80°C for 
6 hours under a nitrogen stream. 

Toluene in the toluene solution obtained is removed by evaporation by heating to give a precursor polymer as a 
ss solid. The polymer is dissolved in a 5% water-containing ethanol so that it has a concentration of 40%. 

Next, a 50% solution in ethanol (containing 5% of water) of aminomethylpropanol which corresponds to 85% molar 
amount of the residual acid is added dropwise under cooling from a dropping funnel into the five-neck flask. The polymer 
thus obtained is referred to as "P-7 a . In an actual practice, the polymer obtained had an average molecular weight of 
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90,000. 

Formulation Example 1 
5 A shampoo composition having the following formulation was prepared. 



Sodium polyoxyethylenelauryl sulfate (3EO) 


16% 


Lauroyl diethanolamide 


2% 


» p _ r 


1.5% 


Perfume 


0.2% 


Preservative 


0.1% 


Coloring matter 


trace 


Pure water 


balance 




100% 



When the composition was used for shampoos, hair after washing was combed smoothly, and the hair after drying 
had an excellent gloss and brilliance and a smooth feeling so that the hair was combed smoothly 
With repeated shampooings, adverse effects such as tackiness were not observed. 

20 

Formulation Example 2 

A shampoo composition having the following formulation was prepared. 
25 Sodium polyoxyethylenelauryl sulfate (3EO) 10% 



30 



35 



45 



50 



Sodium lauryl sulfate 8% 
Lauroyl diethanolamide 2% 
"P-3" 1.5% 
Pure water balance 

100% 

When the composition was used for shampoos, excellent effects as in Formulation Example 1 were obtained. 
Formulation Example 3 

A shampoo composition having the following formulation was prepared. 



Coconut oil fatty acid dimethylaminosulfobetaine 
Sodium polyoxyethylenelauryl sutfate (3EO) 
■P-5 n 

Pure water 



10% 
5% 
0.5% 
balance 



100% 



When the composition was used for shampoos, excellent effects as in Example 1 was obtained. 
Formulation Example 4 

A rinse composition having the following formulation was prepared. 



55 


Stearyltrimethylammonium chloride 


1.5% 




Cetanol 


2% 




"P-2" 


0.2% 



10 



A 



10 
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(continued) 





Perfume 


0.2% 




Pure water 


balance 


5 




100% 



When the composition was used for a rinse, hair after rinsing was combed smoothly, and the hair after drying had 
an excellent gloss and brilliance and a smooth feeling so that the hair was combed smoothly. 
With repeated rinsings, adverse effects such as tackiness were not observed. 

Formulation Example 5 

A hair oil composition having the following formulation was prepared. 

Oc tame thy Icy clot etrasiloxane 40 % 



20 



35 



Anhydrous ethanol 



8% 
balance 
100% 



When the composition was used for a rinse, hair after rinsing was combed smoothly, and the hair after drying had 
an excellent gloss and brilliance and a smooth feeling so that the hair was combed smoothly. When the hair oil com- 
25 position was applied to hair and the hair was washed in repeated cycle, adverse effects such as tackiness or devel- 
opment of a feeling of physical disorder due to its accumulation were not observed. 

Formulation Example 6 

30 A diluted polymer solution of the following formulation was charged in a spraying can, which were then charged 

with a liquefied petroleum gas to prepare a hair spray composition. 



A diluted polymer solution 


-p-2- 

Anhydrous ethanol 


4 parts 
balance 


65 parts 



40 



SO 



SS 



Liquefied petroleum gas 




(3 kg/cm 2 G, 20°C) 


35 parts 



When the composition was used by spraying it onto hair, it afforded the hair an excellent set maintaining capability 
as well as an excellent gloss and brilliance and a smooth feeling. When the hair oil composition was applied to hair 
and the hair was washed in repeated cycle, adverse effects such as tackiness or a feeling of physical disorder due to 
its accumulation were not observed. 

Formulation Example 7 

In the same manner as in Formulation Example 6, a hair spray composition was prepared. 



A diluted polymer solution 




n P-6" 

Anhydrous ethanol 


3 parts 
balance 


70 parts 
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10 



15 



20 



25 



30 



35 



Liquefied petroleum gas 




(3 kg/cm 2 G, 20°C) 


30 parts 



When the composition was used by spraying it onto hair, an excellent effect like the Example 6 was obtained. 
Formulation Example 8 

In the same manner as in Formulation Example 6, a foaming aerosol composition was prepared. 



A diluted polymer solution 




M P-4" 


2 parts 


YUKAFOMER AM-75R 205S* 


2 parts 


Polyoxyethylene cetyl ether (10EO) 


0.3 parts 


Polyoxyethylene cetyl ether (2EO) 


0.1 parts 


Pure water 


balance 




88 parts 



CAL CO., LTD. 



Liquefied petroleum gas 




(3 kg/cm 2 G, 20°C) 


1 2 parts 



When the composition was used by applying it to hair, an excellent effect like the Formulation Example 6 was 
obtained. 

Formulation Example 9 

A hair set lotion composition having the following formulation was prepared. 



"P-4" 


3% 


Pure water 


60% 


Anhydrous ethanol 


balance 




100% 



40 When the composition was used by spraying it onto hair, an excellent effect like the Formulation Example 6 was 

obtained. 



45 



so 



Claims 

1 . Use in a hair-care product of a copolymer comprising (a) a unit of a hydrophilic ethylenically unsaturated monomer 
in a quantity of 15 to 99.9% by weight; (b) a unit of an ethylenically unsaturated monomer having a polysiloxane 
group in a quantity of 0.1 to 85% by weight; and (c) a unit of a hydrophobic ethylenically unsaturated monomer in 
a quantity of 0 to 84.9% by weight. 

2. Use in a hair-care product according to claim 1 , wherein the ethylenically unsaturated monomer having a polysi- 
loxane group (b) comprises one or more of the monomers represented by the formula (I): 



55 
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D Si (-OSi ) m ( 0Si"T^" R 2 (I) 

1 1 i 

Ri Ri R i 

wherein D, R 1f R 2 , m and n have the following meanings, respectively: 

D = an unsaturated group having radical polymerizability selected from the group consisting of a vinyl group, 
a vinylalkylene group, a vinylhydroxyalkylene group, an acryloyloxyalkylene group a methacryloyloxyalkylene 
group; an acryloyloxyhydroxyalkylene group and a methacryloyloxyhydroxyalkylene group; 
R 1 = a hydrogen atom, a phenyl group, an alkyl group having 1 to 10 carbon atoms, a polyalkylene group, a 
polyoxyalkylene group of which end has been substituted by an ether or ester group, a polyalkylenepolyamine 
group, a fatty acid group or a polysiloxane group, respectively; 

R 2 = a hydrogen atom, a phenyl group, an alkyl group having 1 to 10 carbon atoms, a polyalkylene group, a 
polyoxyalkylene group of which end has been substituted by an ether or ester group, a polyalkylenepolyamine 
group, a fatty acid group or a polysiloxane group, or an unsaturated group having radical polymerizability 
selected from the group consisting of a vinyl group, a vinylalkylene group, a vinylhydroxyalkylene group, an 
acryloyloxyalkylene group or a methacryloyloxyalkylene group; 
m = an integer from 4 to 150; and 

n = an integer from 0 to 150, wherein the sum of m and n is within 150. 

Use in a hair-care product according to claim 1 , wherein the ethylenically unsaturated monomer having a polysi- 
loxane group (b) comprises one or a mixture of the two or more of the monomers represented by the formulae (II) 
to (IV): 

R 3 
I 

CH 2 =C R 5 R 5 R 5 

COOR 4 S i - { OS i ) p -OS i -R 5 (ID 

R 5 R 5 R 5 
R 3 - R 5 



I 



CH 2 =( j ^ ^5 ^5 

C00R 4 Si - ( OSi ) p -OSi-R 5 -R 4 OOC (III) 

R 5 R 5 R 5 

T» I 5 i 5 f 5 

CH 2 =CH-Si- ( OSi ) p - ( OSi ) q -OSi-CH»CH 2 ( IV) 

R 5 R 5 R 5 R 5 

wherein R 3 to R 5) p and q have the following meanings independently of each other between the formulae: 



R 3 = a hydrogen atom or a methyl group; 

R 4 = an alkylene group having 1 to 4 carbon atoms; 

R 5 = an alkyl group having 1 to 10 carbon atoms or a phenyl group; 

p = an integer of 1 or more; and 

q = an integer of 1 or more, wherein the sum of p and q are within 150. 
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4. Use in a hair-care product according to claim 1, wherein the hydrophilic unsaturated monomer (a) comprises a 
nonionic unsaturated monomer. 

5. Use in a hair-care product according to claim 1, wherein the hydrophilic monomer (a) comprises an anionic un- 
5 saturated monomer. 

6. Use in a hair-care product according to claim 1 , wherein the hydrophilic monomer (a) comprises a cationic unsatu- 
rated monomer. 

io 7. Use in a hair-care product according to claim 1 , wherein the hydrophilic unsaturated monomer (a) comprises an 
amphoteric unsaturated monomer in that the monomer has an anionic nature and a cationic nature in its molecule. 

8. Use in a hair-care product according to claim 1, wherein the hydrophilic unsaturated monomer (a) comprises a 
mixture of at least two of monomers consisting of a nonionic unsaturated monomer, an anionic unsaturated mon- 

is omer, a cationic unsaturated monomer, and an amphoteric unsaturated monomer in that the monomer has an 

anionic nature and a cationic nature in its molecule. 

9. Use in a hair-care product according to claim 1 , wherein the copolymer comprises (a) a unit of a hydrophilic un- 
saturated monomer selected from the group consisting of a nonionic monomer, an anionic monomer, an amphoteric 

20 monomer in that the monomer has an anionic nature and a cationic nature in its molecule, and a mixture thereof, 

in a quantity of 20 to 59.5% by weight; (b) a unit of an unsaturated monomer having a polysiloxance group, in a 
quantity of 0.5 to 40% by weight; and (c) a unit of a hydrophobic unsaturated monomer, in a quantity of 40 to 79.5% 
by weight, the polymer being suitable for use in hair-setting. 

25 10. Use in a hair-care product according to claim 1 , wherein the copolymer comprises (a) a unit of a hydrophilic mon- 
omer which is a mixture of a cationic unsaturated monomer and an anionic unsaturated monomer, the weight ratio 
of the cationic monomer to the anionic monomer being 1/9 to 9/1 , in a quantity of 20 to 59.5% by weight, (b) a unit 
of the unsaturated monomer having a polysiloxane group, in a quantity of 0.5 to 40% by weight; and (c) a unit of 
a hydrophobic unsaturated monomer, in a quantity of 40 to 79.5% by weight, the polymer being suitable for hair 

30 setting. 

11. Use in a hair-care product according to claim 1 , wherein the copolymer comprises (a) a unit of a hydrophilic un- 
saturated monomer which is cationic, in a quantity of 15 to 54.5% by weight; (b) a unit of an unsaturated monomer 
having a poiysiloxane group, in a quantity of 0.5 to 45% by weight; and (c) a unit of a hydrophobic unsaturated 

35 monomer, in a quantity of 40 to 84.5% by weight, the polymer being suitable for hair setting. 

12. Use in a hair-care product according to claim 1 , wherein the copolymer comprises (a) a unit of a hydrophilic un- 
saturated monomer, in a quantity of 1 5 to 99.5% by weight, (b) a unit of an unsaturated monomer having a polysi- 
loxane group, in a quantity of 0.5 to 20% by weight and (c) a unit of a hydrophobic unsaturated monomer, in a 

40 quantity of 0 to 84.5% by weight. 

13. Use in a hair-care product according to claim 1, wherein the copolymer comprises (a) a unit of a hydrophilic un- 
saturated monomer which is a cationic monomer or an amphoteric monomer in that the monomer has an anionic 
nature and a cationic nature in its molecule, in a quantity of 30 to 99.5% by weight; (b) a unit of an unsaturated 

45 monomer having a polysiloxane group, in a quantity of 0.5 to 70% by weight; and (c) a unit of a hydrophobic 

unsaturated monomer, in a quantity of 0 to 69.5% by weight, the polymer being suitable for hair conditioning. 

1 4. Use in a hair-care product according to claim 1 , wherein the copolymer comprises (a) a unit of a hydrophilic mon- 
omer which is a combination of a cationic monomer and an anionic monomer or which is a combination of a cationic 

50 monomer and an amphoteric monomer in that the monomer has an anionic nature and a cationic nature in its 

molecule, the weight ratio of the cationic monomer to the anionic monomer or to the amphoteric monomer being 
1/9 to 9/1 , in a quantity of 30 to 99.5% by weight; (b) a unit of an unsaturated monomer having a polysiloxane 
group, in a quantity of 0.5 to 70% by weight; and (c) a unit of hydrophobic unsaturated monomer, in a quantity of 
0 to 69.5% by weight, the polymer being suitable for hair conditioning. 

55 

15. A hair-care product comprising a copolymer comprising (a) a unit of a hydrophilic ethylenically unsaturated mon- 
omer in a quantity of 15 to 99.9% by weight; (b) a unit of an ethylenically unsaturated monomer having a polysi- 
loxane group in a quantity of 0.1 to 85% by weight; and (c) a unit of an hydrophobic ethylenically unsaturated 
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monomer in a quantity of 0 to 84.9% by weight, which copolymer is dissolved in water and/or an alcohol in a 
concentration of 0.5 to 10% by weight. 

16. A hair-care product according to claim 15, comprising the copolymer dissolved in a concentration of 0.5 to 10% 
by weight in a hydrocarbon of a boiling temperature of 50 to 300°C or in a mixture of the hydrocarbon with an alcohol. 



Patentanspruche 

1 . Verwendung eines Copolymeren, das (a) eine Einheit aus einem hydrophilen ethylenartig ungesattigten Monome- 
ren in einer Menge von 15 bis 99,9 Gew.%; (b) eine Einheit aus einem ethylenartig ungesattigten Monomeren, 
das eine Polysiloxangruppe hat, in einer Menge von 0, 1 bis 85 Gew.%; und (c) eine Einheit aus einem hydrophoben 
ethylenartig ungesattigten Monomeren in einer Menge von 0 bis 84,9 Gew% enthalt, in einem Haarpflegeprodukt. 

2. Verwendung in einem Haarpflegeprodukt nach Anspruch 1 , wobei das ethylenartig ungesattigte Monomer, das 
eine Polysiloxangruppe hat, (b) ein Oder mehrere Monomere, die durch die Formel (I) dargestellt werden, enthalt: 

*i Ri 
d — si — eosi-^ — e-osi-^— R 2 (0 



worin D, R 1f R 2 , m und n jeweils die folgenden Bedeutungen haben: 



D = eine ungesattigte Gruppe mit radikalischer Poiymerisierbarkeit, die aus der aus einer Vinylgruppe, einer 
Vinylalkylengruppe, einer Vinylhydroxyalkylengruppe, einer Acryloyloxyalkylengruppe, einer Methacryloy- 
loxyalkylengruppe, einer Acryloyloxyhydroxyalkylengruppe und einer Methacryloyloxyhydroxyalkylen- 
gruppe bestehenden Gruppe ausgewahlt ist; 
= jeweils ein Wasserstoffatom, eine Phenylgruppe, eine Alkylgruppe mit 1 bis 10 Kohlenstoffatomen, eine 
Polyalkylengruppe, eine Polyoxyalkylengruppe, deren Ende mit einer Ether- oder Estergruppe substituiert 
worden ist, eine Polyalkylenpolyamingruppe, eine Fettsauregruppe oder eine Polysiloxangruppe; 

R 2 = ein Wasserstoffatom, eine Phenylgruppe, eine Alkylgruppe mit 1 bis 10 Kohlenstoffatomen, eine Polyalky- 
lengruppe, eine Polyoxyalkylengruppe, deren Ende mit einer Ether- oder Estergruppe substituiert worden 
ist, eine Polyalkylenpolyamingruppe, eine Fettsauregruppe oder eine Polysiloxangruppe oder eine unge- 
sattigte Gruppe mit radikalischer Poiymerisierbarkeit, die aus der aus einer Vinylgruppe, einer Vinylalky- 
lengruppe, einer Vinylhydroxyalkylengruppe, einer Acryloyloxyalkylengruppe oder einer Methacryloylo- 
xyalkylengruppe bestehenden Gruppe ausgewahlt ist; 

m = eine ganze Zahl zwischen 4 und 150; und 

n = eine ganze Zahl zwischen 0 und 150, wobei die Summe aus m und n im Zahlenbereich bis 150 liegt. 



3. Verwendung in einem Haarpflegeprodukt nach Anspruch 1, wobei das ethylenartig ungesattigte Monomer, das 
eine Polysiloxangruppe hat, (b), eine Monomer oder ein Gemisch aus zwei oder mehreren Monomeren, das (die) 
durch die Formeln (II) bis (IV) dargestellt wird (werden), enthalt: 



R3 

I 

CH 2 =C R 5 R s R 5 

COOR 4 Si-(OSi)p-OSi-R 5 (ID 

R 5 R 5 R 5 



15 



EP 0 408 311 B1 



15 



R 3 *s 
I I 
ch 2 =c R 5 Rs Rs C=CH 2 

III II (III) 

COOR 4 Si- (OSi) p-OSi-R 5 -R 4 OOC 
R 5 R 5 Rs 

T 5 r i 5 i 5 

CH 2 =CH-Si- (OSi) p- (OSi) q -OSi-CH=CH 2 ( IV) 

I I 1 I 

R 5 R 5 ^5 R 5 

worin R 3 bis R 5 , p und q unabhangig voneinander in den einzelnen Formeln die folgenden Bedeutungen haben: 

20 R 3 = ein Wasserstoffatom oder eine Methylgruppe; 

R4 = eine Alkylengruppe mit 1 bis 4 Kohlenstoffatomen; 

R 5 = eine Alkylgruppe mit 1 bis 10 Kohlenstoffatomen oder eine Phenylgruppe; 

p = eine ganze Zahl 1 oder mehr; und 

q = eine ganze Zahl 1 oder mehr, wobei die Summe aus p und q im Zahlenbereich bis 150 liegt. 

25 

4. Verwendung in einem Haarpflegeprodukt nach Anspruch 1, wobei das hydrophile ungesattigte Monomer (a) ein 
nichtionisches ungesattigtes Monomer umfaBt. 

5. Verwendung in einem Haarpflegeprodukt nach Anspruch 1, wobei das hydrophile Monomer (a) ein anionisches 
30 ungesattigtes Monomer umfaBt 

6. Verwendung in einem Haarpflegeprodukt nach Anspruch 1, wobei das hydrophile Monomer (a) ein kationisches 
ungesattigtes Monomer umfaBt. 

35 7. Verwendung in einem Haarpflegeprodukt nach Anspruch 1, wobei das hydrophile ungesattigte Monomer (a) ein 
amphoteres ungesattigtes Monomer umfaBt, in dem das Monomer in seinem Molekul eine anionische Natur und 
eine kationische Natur aufweist. 

8. Verwendung in einem Haarpflegeprodukt nach Anspruch 1, wobei das hydrophile ungesattigte Monomer (a) ein 
40 Gemisch aus mindestens zwei Monomeren, die aus einem nicht-ionischen ungesattigten Monomeren, einem an- 

ionischen Monomeren, einem kationischen ungesattigten Monomeren und einem amphoteren ungesattigten Mo- 
nomeren, wobei dieses Monomer in seinem Molekul eine anionische Natur und eine kationische Natur aufweist, 
bestehen, umfaBt. 

45 9. Verwendung in einem Haarpflegeprodukt nach Anspruch 1 , wobei das Copolymer (a) eine Einheit aus einem hy- 
drophilen ungesattigten Monomeren, das aus der aus einem nicht-ionischen Monomeren, einem anionischen Mo- 
nomer, einem amphoteren Monomer, das in seinem Molekul eine anionische Natur und eine kationische Natur 
aufweist, bestehenden Gruppe ausgewahlt ist, in einer Menge von 20 bis 59,5 Gew%; (b) eine Einheit aus einem 
ungesattigten Monomeren, das eine Polysiloxangruppe hat, in einer Menge von 0,5 bis 40 Gew.%; und (c) eine 

so Einheit aus einem hydrophoben ungesattigten Monomeren in einer Menge von 40 bis 79,5 Gew.% enthalt, und 

das Polymer zur Verwendung beim Haarfestigen geeignet ist. 

10. Verwendung eines Haarpflegeprodukt nach Anspruch 1, wobei das Copolymer (a) eine Einheit aus einem hydro- 
philen ungesattigten Monomeren, das ein Gemisch aus einem kationischen ungesattigten Monomeren und einem 
55 anionischen ungesattigten Monomeren ist, und in dem das Gewichtsverhaltnis des kationischen Monomeren zu 

dem anionischen Monomeren zwischen 1/9 und 9/1 liegt, in einer Menge von 20 bis 59,9 Gew.%; (b) eine Einheit 
aus dem ungesattigten Monomeren, das eine Polysiloxangruppe hat, in einer Menge von 0,5 bis 40 Gew.%; und 
(c) eine Einheit aus einem hydrophoben ungesattigten Monomeren in einer Menge von 40 bis 79,5 Gew.% enthalt, 
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und das Polymer zum Haarfestigen geeignet ist. 

11. Verwendung In einem Haarpflegeprodukt nach Anspruch 1, wobei das Copolymer (a) eine Einheit aus einem hy- 
drophilen ungesattigt n Monomeren, das kationische ist, in einer Meng von 15 bis 54,5 Gew.%; (b) ine Einheit 

5 aus einem ungesattigten Monomeren, das eine Polys iloxangruppe hat, in einer Menge von 0,5 bis 45 Gew.%; und 

(c) eine Einheit aus einem hydrophoben ungesattigten Monomeren in einer Menge von 40 bis 84,5 Gew.% enthalt, 
und das Polymer zum Haarfestigen geeignet ist. 

12. Verwendung eines Haarpflegeproduktes nach Anspruch 1, wobei das Copolymer (a) eine Einheit aus einem hy- 
10 drophilen ungesattigten Monomeren in einer Menge von 15 bis 99,5 Gew.%; (b) eine Einheit aus einem ungesat- 
tigten Monomeren, das eine Polysiloxangruppe hat, in einer Menge von 0,5 bis 20 Gew%; und (c) eine Einheit 
aus einem hydrophoben ungesattigten Monomeren in einer Menge von 0 bis 84,5 Gew.% enthalt. 

13. Verwendung in einem Haarpflegeprodukt nach Anspruch 1, wobei das Copolymer (a) eine Einheit aus einem hy- 
15 drophilen ungesattigten Monomeren, das ein kationisches Monomer oder ein amphoteres Monomer, in dem das 

Monomer eine anionische Natur und eine kationische Natur in seinem Molekul aufweist, ist, in einer Menge von 
30 bis 99,5 Gew.%; (b) eine Einheit aus einem ungesattigten Monomeren, das eine Polysiloxangruppe hat, in einer 
Menge von 0,5 bis 70 Gew.%; und (c) eine Einheit aus einem hydrophoben ungesattigten Monomeren in einer 
Menge von 0 bis 69,5 Gew.% enthalt, und das Polymer zum Haarkonditionieren geeignet ist. 

20 

14. Verwendung in einem Haarpflegeprodukt nach Anspruch 1, wobei das Copolymer (a) eine Einheit aus einem hy- 
drophilen Monomeren, das eine Kombination aus einem kationischen Monomeren und einen anionischen Mono- 
meren ist oder das eine Kombination aus einem kationischen Monomeren und einem amphoteren Monomeren, 
in dem dieses Monomer eine anionische Natur und eine kationische Natur in seinem Molekul aufweist, ist, worin 

25 das Gewichtsverhattnis des kationischen Monomeren zu dem anionischen Monomeren oder zu dem amphoteren 

Monomeren zwischen 1/9 und 9/1 liegt, in einer Menge von 30 bis 95 Gew.%; (b) eine Einheit aus einem unge- 
sattigten Monomeren, das eine Polysiloxangruppe hat, in einer Menge von 0,5 bis 70 Gew.%; und (c) eine Einheit 
aus einem hydrophoben ungesattigten Monomeren in einer Menge von 0 bis 69,5 Gew.% enthalt, und das Polymer 
zur Haarkonditionierung geeignet ist. 

30 

15. Haarpflegeprodukt, das ein Copolymer enthalt, welches (a) eine Einheit aus einem hydrophilen ethylenartig un- 
gesattigten Monomeren in einer Menge von 15 bis 99,9 Gew.%; (b) eine Einheit aus einem ethylenartig ungesat- 
tigten Monomeren, das eine Polysiloxangruppe hat, in einer Menge von 0,1 bis 85 Gew.%; und (c) eine Einheit 
aus einem hydrophoben ethylenartig ungesattigten Monomeren in einer Menge von 0 bis 84,9 Gew.% umfa&t, und 

35 in dem das Copolymer in einer Konzentration von 0,5 bis 10 Gew.% in Wasser und/oder einem Alkohol auf gelost ist. 

16. Haarpflegeprodukt nach Anspruch 15, das das Copolymer, das in einer Konzentration von 0,5 bis 10 Gew.% in 
einem Kohlenwasserstoff mit einer Siedetemperatur zwischen 50 und 300°C oder in einem Gemisch des Kohlen- 
wasserstoffs mit einem Alkohol aufgelost ist, enthalt. 

40 

Revendlcations 

1 . Utilisation, dans un produit pour les soins des cheveux, d'un copolymere comprenant (a) un motif d'un monomere 
45 hydrophile a insaturation ethylenique en une quantite de 15 a 99,9 % en poids ; (b) un motif d'un monomere a 

insaturation ethylenique ayant un groupe polysiloxane, en une quantity de 0,1 a 85 % en poids ; et (c) un motif 
d'un monomere hydrophobe a insaturation ethylenique en une quantite de 0 a 84,9 % en poids. 

2. Utilisation, dans un produit pour les soins des cheveux selon la revendication 1, dans laquelle le monomere a 
50 insaturation ethylenique ayant un groupe polysiloxane (b) comprend un ou plusieurs des monomeres represented 

par la formule (I) : 

?i R i ?i 



Y 

Si r-OSi ) m i OSi-T^-R; f 1 ) 



R i R i R 
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dans laqueJIe D, R v R 2 , metn ont respect ivement les significations suivantes : 

D est un groupe insatur6 pouvant ~tre polymerise par polymerisation radicalaire, choisi parmi I'ensemble com- 
prenant le groupe vinyle, les groupes vinylalkylene, les groupes vinyl hydroxyalkylene, les groupes acryloy- 
loxyalkylene, les groupes methacryloyloxyalkylene, les groupes acryloyloxyhydroxyalkylene et le groupes 
methacryloyloxyhydroxyalkylene ; 

R., est un atome d'hydrogene, un groupe phenyle, un groupe alkyle ayant de 1 a 10 atomes de carbone, un 
groupe polyalkylene, un groupe polyoxyalkylenedont Textremite a 6te remplac6e par un groupe ether ou ester, 
un groupe polyalkylenepolyamine, un groupe acide gras ou un groupe polysiloxane, respectivement ; 
R 2 est un atome d'hydrogene, un groupe phenyle, un groupe alkyle ayant de 1 a 10 atomes de carbone, un 
groupe polyalkylene, un groupe polyoxyalkylene dont I'extremite a 6t6 remplac6e par un groupe ether ou ester, 
un groupe polyalkylenepolyamine, un groupe acide gras ou un groupe polysiloxane, ou encore un groupe 
insature polymerisable par polymerisation radicalaire, choisi parmi Tensemble comprenant le groupe vinyle, 
les groupes vinylalkylene, les groupes vinylhydroxyalkylene, les groupes acryloyloxyalkylene et les groupes 
methacryloyloxyalkylene ; 
m est un entier de 4 a 1 50 ; et 

n est un entier de 0 a 150, la somme de m et de n etant interieure ou egale a 150. 

Utilisation, dans un produit pour les soins des cheveux selon la revendication 1, ou le monomere a insaturation 
ethylenique ayant un groupe polysiloxane (b) comprend Tun des monomeres ou un melange d'au moins deux des 
monomeres representes par les formules (II) a (IV) : 



CK,=C 



I 



COOR,Si- (OSi ) -OSi-R 5 
" I I I 

Rc R 5 R 5 



(II) 



H 3 - « 8 

CH 2 -C *S *5 *S <= = CH 2 

COOR,Si-(OSi ) p -OSi-R 5 -R 4 OOC (III ) 

R s R 5 R 5 



Rc Re Re Rc 

CH 2 =CK-Si-(OSi) p -(OSi) q -OSi-CH=CK 2 (IV) 

dans lesquelles R 3 a R 5 , p et q ont les significations suivantes, independamment les uns des autres entre 
les diff6rentes formules : 



R 3 est un atome d'hydrogene ou un groupe methyle ; 

R 4 est un groupe alky!ene ayant de 1 a 4 atomes de carbone ; 

R 5 est un groupe alkyle ayant de 1 a 10 atomes de carbone ou un groupe phenyle ; 

p est un entier valant 1 ou plus ; et 

q est un entier valant 1 ou plus, la somme de p et de q etant interieure ou egale a 1 50. 

Utilisation dans un produit pour les soins des cheveux selon la revendication 1, dans laquelle le monomere a 
insaturation hydrophile (a) comprend un monomere insature nonionique. 
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5. Utilisation dans un produit pour les soins des cheveux selon la revendication 1, dans laquell le monomere hy- 
drophile (a) comprend un monomere insature anionique. 

6. Utilisation dans un produit pour les soins des cheveux selon la revendication 1 , dans laquelle le monomere hy- 
drophile (a) comprend un monomere insatunS cationique. 

7. Utilisation dans un produit pour les soins des cheveux selon la revendication 1 , dans laquelle le monomere insaturS 
hydrophile (a) comprend un monomere insature amphotere, en ce sens que le monomere a dans sa molecule une 
nature anionique et une nature cationique. 

8. Utilisation dans un produit pour les soins des cheveux selon la revendication 1 , dans laquelle le monomere insatunS 
hydrophile (a) comprend un melange d'au moins deux monomeres, constitu6 d'un monomere insatur6 nonionique, 
d'un monomere insatur6 anionique, d'un monomere insatur6 cationique et d'un monomere insatur6 amphotere, 
en ce sens que le monomere a une nature anionique et une nature cationique dans sa motecule. 

9. Utilisation dans un produit pour les soins des cheveux selon la revendication 1 , dans laquelle le copolymere com- 
prend (a) un motif d'un monomere insatur6 hydrophile choisi parmi Pensemble comprenant les monomeres nonio- 
niques, les monomeres anioniques, les monomeres amphotere en ce sens que les monomeres ont dans leur 
molecule une nature anionique et une nature cationique, et leurs melanges, en une quantite de 20 a 59,5 % en 
poids ; (b) un motif d'un monomere insature ayant un groupe polysiloxane, en une quantite de 0,5 a 40 % en poids ; 
et (c) un motif d'un monomere insaturd hydrophobe, en une quantite de 40 a 79,5 % en poids, le polymere con- 
venant a une utilisation dans une mise en pli. 

10. Utilisation dans un produit pour les soins des cheveux selon la revendication 1 , dans laquelle le copolymere com- 
prend (a) un motif d'un monomere hydrophile qui est un melange d'un monomere insature cationique et d'un 
monomere insatur6 anionique, le rapport pond6ral du monomere cationique au monomere anionique, 6tant de 1/9 
a 9/1 , en une quantite de 20 a 59,5 % en poids, (b) un motif du monomere insature ayant un groupe polysiloxane, 
en une quantite de 0,5 a 40 % en poids ; et (c) un motif d'un monomere insatur6 hydrophobe, en une quantity de 
40 a 79,5 % en poids, le polymere convenant a une mise en pli. 

11. Utilisation dans un produit pour les soins des cheveux selon la revendication 1 , dans laquelle le copolymere com- 
prend (a) un motif d'un monomere insatur6 hydrophile qui est cationique, en une quantite de 1 5 a 54,5 % en poids, 

(b) un motif d'un monomere insature ayant un groupe polysiloxane, en une quantity de 0,5 a 45 % en poids ; et 

(c) un motif d'un monomere insature hydrophobe, en une quantity de 40 a 64,5 % en poids, le polymere convenant 
a une mise en pli. 

12. Utilisation dans un produit pour les soins des cheveux selon la revendication 1 , dans laquelle le copolymere com- 
prend (a) un motif d'un monomere insaturd hydrophile, en une quantity de 15 a 99,5 % en poids, (b) un motif d'un 
monomere insature ayant un groupe polysiloxane, en une quantite de 0,5 a 20 % en poids ; et (c) un motif d'un 
monomere insature hydrophobe, en une quantity de 0 a 84,5 % en poids. 

13. Utilisation dans un produit pour les soins des cheveux selon la revendication 1 , dans laquelle le copolymere com- 
prend (a) un motif d'un monomere insatur§ hydrophile qui est un monomere cationique ou un monomere amphotere 
en ce sens que le monomere a dans sa molecule une nature anionique et une nature cationique, en une quantite 
de 30 a 99.5 % en poids ; (b) un motif d'un monomere insature ayant un groupe polysiloxane, en une quantite de 
0,5 a 70 % en poids ; et (c) un motif d'un monomere insature hydrophobe, en une quantite de 0 a 69,5 % en poids, 
le polymere convenant au conditionnement des cheveux. 

14. Utilisation dans un produit pour les soins des cheveux selon la revendication 1 , dans laquelle le copolymere com- 
prend (a) un motif d'un monomere hydrophile qui est une combinaison d'un monomere cationique et d'un mono- 
mere anionique, ou qui est une combinaison d'un monomere cationique et d'un monomere amphotere, en ce sens 
que le monomere a dans sa molecule une nature anionique et une nature cationique, le rapport pond6ral du 
monomere cationique au monomere anionique ou au monomere amphotere etant de 1/9 a 9/1, en une quantite 
de 30 a 99,5 % en poids, (b) un motif d'un monomere insature ayant un groupe polysiloxane, en une quantite de 
0,5 a 70 % en poids ; et (c) un motif d'un monomere insature hydrophobe, en une quantite de 0 a 69,5 % en poids, 
le polymere convenant au conditionnement des cheveux. 

15. Produit pour les soins des cheveux, comprenant un copolymere comprenant (a) un motif d'un monomere hydrophile 
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a insaturation 6thyl6nique, en une quantite de 15 a 99,9 % en poids ; (b) un motif d'un monomer a insaturation 
6thyl6nique ayant un groupe polysiloxane, en une quantite de 0,1 a 85 % en poids ; et (c) un motif d'un monomere 
hydrophobe a insaturation ethylenique en une quantity de 0 a 84,9 % en poids, le copolymere 6tant dissous dans 
de |' eau et/ou dans un alcool a une concentration de 0,5 a 10 % en poids. 

5 

16. Produit pour les soins des cheveux selon la revendication 15, comprenant le copolymere dissous a une concen- 
tration de 0,5 a 10 % en poids dans un hydrocarbure ayant une temperature d'6bullition de 50 a 300°C, ou dans 
un melange de I'hydrocarbure avec un alcool. 
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